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ABSTRACT 
This paper examines the effect of human capital inequality on income inequality in Developing 
Countries using Gini coefficient as a consistent measurement for both of inequality.  This study also 
adds a few control variables such as Globalization Index, GDP per capita and total of population 
using dynamic panel data Generalized method of Moment (GMM) for 55 countries over the period of 
1970-2010. The empirical results show that, human capital inequality is significant with income 
inequality. However, other control variables are insignificant with income inequality except GDP per 
capita. Thus, to reduce income inequality and to give citizens equal opportunities, governments of 
developing countries and policymakers need to pay attention to human capital inequality. 
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The persistent and increasing income inequalities in most of developing countries since 1980s until 
now have been giving negative effect to the economies. Some of these effects are political, social and 
economic in nature, such as political instability, unhappy society, and pressure for higher wealth 
redistribution, crime, fewer investment opportunities, low in productivity and skill level, lack of 
domestic demand and low in the rate of growth1.  To reduce income inequality and its effect, the role 
of human capital through average years of education is one of the most important instruments 
especially in 21th century as reported by World Bank (2009). In addition, the level of human capital 
plays a very crucial role in securing economic and improving income distribution (Ozturk, 2001). It is 
also supported by Knight and Sabot (1983), Park (1996), Checchi (2001) who found that average 
years of education have a strong negative effect on income inequality. Where, higher average of 
education will reduce income inequality across countries.  But, as we know the economic 
performance and a production outcome not only depends on the level of inputs, it is also depending on 
the distribution of inputs if these inputs are not completely tradable. It has been mentioned by Solow 
that, the economic performance of a country, should not depend on its average level of human capital 
alone since the asset of human capital is not freely traded in a market. The equal distribution of human 
capital in the country is also important in analyzing the country’s economic performance as well as 
reducing income inequality. It is because human capital is one of determinants in influencing income 
inequality.  
 
Theoretically, the human capital inequality and income inequality are positively correlated (Fields, 
1980; Chakraborty and Das, 2005).  If human capital inequality is high, income inequality can be 
expected to be high. However, the previous studies that estimated the effects of inequality in 
distribution of human capital on income inequality found contradictory or inconclusive results 
between human capital inequality and income inequality. This situation occurred because of different 
measurements have been used in the literature such as standard deviation, theil index, distribution of 
education and so on. For example, Becker and Chiswick (1966), Chiswick (1971), Tinbergen (1972), 
Winegarden (1979) and Ram (1990) used a standard deviation of education as measured human 
capital inequality and Income share for income inequality for a cross country data. They found higher 
human capital inequality leads to higher income inequality. Besides that, Park (1996), use standard 
deviation of education to measure human capital inequality and use the Gini coefficient, the bottom 
40 percent income population and the 20 bottom percent income to measure income inequality. The 
empirical result indicate that, human capital inequality have a positive significant with income 
inequality for 59 countries. Gregorio and Lee (2002) also get similar result when they used a standard 
deviation of education as measured human capital inequality and Gini Coefficient for income 
inequality covering a broad range of countries. However, Ram (1984; 1989) and Digdowiseiso (2009) 
found human capital inequality have no significant effects on income inequality when they used 
standard deviation for human capital inequality. Studies by Pose and Tselios (2009) obtained that 
higher human capital inequality leads to higher income inequality in EU regions using Theil Index for 
these relationships.  
 
 
                                                             
1 (Barro, 2000; Persson and Guido, 1994; Thorbecke and Charumilind, 2002; Kelly (2000) and Brush, 2007) 
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Based on these studies, there is no conclusive relationship between income inequality and human 
capital inequality. It is difficult to see clearly on sign of these relationships. This might be caused by 
the unsuitable measurement for human capital inequality. According to Thomas et al (2003) they 
found standard deviation of education tend to be a volatile, sometimes misleading indicator. It also 
does not provide a consistent picture of whether the distribution of education in a country is 
improving or not. Besides that, Standard deviations of education is not suitable to measure the human 
capital inequality, it is because the distribution of education is in relative terms not in absolute terms. 
Thus it does not control for differences in the mean of the distribution (Castello and Domenech, 
2002). So it is important to examine and use the appropriate measurement for both of inequality.  
  
The objective of  this paper to examine the effect of human capital inequality on income inequality in 
developing countries. This paper applied the concept of Gini Coefficient to measure human capital 
inequality (human capital Gini) and income inequality (Income Gini) as a consistent measurement for 
both inequalities for periods 1970-2010. The human capital Gini seems to be an appropriate measure, 
consistent, robust and a good measurement for the distribution of education compared to other 
measurements (Thomas et al.2000, Castello and Domenech, 2002). There are few studies that have 
examined these relationships in cross country, but there is no study focusing on Gini coefficient as a 
consistent measurement in developing countries, and it is exactly here that this study wants to 
contribute. The relationship between human capital inequality and income inequality is important for 
government of developing countries and policy makers. For instance, policy makers want to know 
how effect human capital inequality on income distribution as well as how they affect economic 
growth. Understanding this relationship will allow policy makers to assess whether human capital 
inequality will reduce income inequality. Improvement in human capital inequality could reduce 
income inequality, policy makers should focus their attention on the creation and promotion of 
investment in human capital and distribution on human capital in reducing long-run income inequality 
in developing countries.  
 
 
The main contribution of this paper over previous empirical literature is in a number of important 
aspects. First, this paper computed and extended data set for human capital inequality for two periods 
(2005-2010) using Human capital Gini for developing countries based on the latest dataset from Barro 
and Lee (updated in 2010). Recently, Castello and Domenech (2002) computed the human capital 
Gini for period (1960-2000) using Thomas et al model (2000) and Barro and Lee dataset (2000). 
Thus, this paper provides the results in large sample and periods. Second, this paper considers the 
importance of human capital inequality in reducing income inequality in developing countries. 
Decreasing in human capital inequality is expected to reduce income inequality in those countries. 
Besides that, it will provide a clear cut picture on the sign, direction and extent of association between 
income inequality and human capital inequality for periods 1970-2010 in developing countries using a 
consistent measurement for both of inequality. Finally, this paper employs the Generalized Method of 
Moments (GMM) using system GMM twostep as proposed by Arrelano and Bond (1991). 
 
 
The rest of the paper is organized as follows. Section 2 reviews the related literature. Section 3 
explains the empirical model, method estimation and data used in the analysis. Section 4 reports and 
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2. Review of Literature  
 
There are numerous studies that have examined the effect of human capital inequality on income 
inequality. Some of them used cross-country data, other studies used intra-country or regions data 
with different measurement such as standard deviations of average years of education, Gini 
coefficient, Theil Index in measuring educational inequality. For example Becker and Chiswick 
(1966), Chiswick (1971) and Tinbergen (1972) all used standard deviations of average years of 
education to measure educational inequality, and their sample selections include US, Canada, 
Netherlands and a series of cross-country data. They conclude that there is a positive correlation 
between educational inequality and income inequality, meaning that the decrease of educational 
inequality can help reduce income inequality. Chiswick and Mincer (1972) studied changes in income 
inequality in the U.S. during the period 1939-1969, and several variables such as level of education 
and schooling inequality were used. The main result is that level and dispersion of schooling do affect 
income inequality, these effects were small over the period studied, and the stronger influence was 
from the business cycle through its impact on inequality in weeks of employment. However, Chiswick 
(1974) investigated regional differences in income inequality in the U.S. and Canada around 1960 and 
found that  the interaction term has a strong positive effect on income inequality, but the education 
inequality term it is not observed to have a statistically significant coefficient. The model used does 
not include level of schooling among the regressors, but does have dispersion of education and an 
“interaction” term which is the product of rate-of-return-squared and standard deviation of schooling. 
 
 In an important research, Psacharopoulos (1977) measures educational inequality through varied 
coefficients of educational enrolment at different levels. The paper, which is based on cross-sectional 
data from 49 countries, finds that educational inequality has a negative relation with the Gini 
coefficient. In addition, educational inequality can explain up to a twenty-three-percent income 
distribution. Ram (1984) also measures educational inequality, but adopts the bottom 80 percent 
income population and the bottom 40 percent income population as income and standard deviation of 
education to measure educational inequality. Based on data from 28 countries, this paper argues the 
relationship between education inequality and income inequality has no statistical significance. 
Winegarden (1979) analyses the income share of the bottom 80% on the mean and variance of 
schooling along with many other explanatory variables, using data covering 32 countries, and 
concluded that higher average levels of schooling are an equalizer on income distribution, while 
educational inequality tends to generate income disparities. However, Ram (1984), with a sample 
consisting of 28 countries, showed the impact of educational inequality on the income shares of the 
bottom 80% and 40% bottom. He has suggested a larger educational variance contributes to more 
equality in income distribution, contrary to previous findings. However, in Ram’s study, the estimated 
coefficients of the educational inequality variable for both full sample and LDCs are statistically 
insignificant. Bourguignon and Morrisson (1990), using the rate of secondary education enrolments as 
a proxy for the schooling level with a sample of 35 developing countries, found a positive and 
significant effect of education inequality on the income share of the bottom 40%.  
 
To re-establish the effects of education inequality on income distribution, Park (1996) examines 
cross-section data in 59 countries with careful choice of the measurement for educational inequality. 
He used the standard deviation of schooling as a proxy to human capital inequality (educational 
inequality) and found no significant effect of human capital inequality on the income distribution. 
Gregorio and Lee (2002), examine how education is related to income distribution in a panel data set 
covering a broad range of countries using Gini coefficient for income inequality and standard of 
deviation of schooling for Human Capital inequality based on average years of school attainment for 
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the population aged 15 and over. The result from unrelated regression technique (SUR) shows, 
inequality   human capital has a small significant positive effect on income inequality. Lin (2007) has 
examined on how income inequality responds to changes in the average level of schooling and 
educational inequality in Taiwan using the Gini Coefficient for these variables. In addition, two 
control variables, fertility rate and the ratio of high-tech products on total exports, are used in OLS 
regressions. The finding suggests that a lower education inequality will also cause a lower income 
inequality. However, Jun, Y. et al (2009), have found educational inequality is significant in affecting 
income inequality in China.  Digdowiseiso (2009) uses the model of Thomas et al. (2000) to 
investigate the effect of changes in the education inequality as a measured by standard deviation of 
education on income inequality in 23 provinces in Indonesia starting years 1996-2005. The results 
show a higher level of human capital (Average Years of schooling) and the relative dispersion of 
human capital has a disequalizing effect on the income distribution. 
 
Pose and Tselios (2009) have investigated the variation in impact at different levels of education and 
correlation between inequality in education and in income for the regions of the EU using three 
methods such as Static model (Fixed effect and Random effect), Spatial model (Multiple Lagrange 
estimator) and Dynamic model (GMM).They used Theil index to measure Income inequality and 
educational inequality. They added two others control variables like add value (industry, finance, 
services, wholesale and retain) and unemployment. The result shows that high levels of inequality in 
educational attainment are associated with higher income inequality. However for population ageing, 
female participation in the labor force, urbanization, agriculture, and industry are negatively related 
with inequality. But unemployment and the presence of a strong financial sector positively affect 
inequality.  
 
3. Model, Econometric Method and Data 
 
3.1 Empirical model for the effect of human capital inequality on income inequality 
 
The theoretical research of human capital influencing income distribution is originated from Schultz 
(1963), Becker and Chiswick (1966) and then by Psacharopoulos (1977) who built a formal model. 
Based on works, Gregorio and Lee (2002) construct a theoretical model as follow.  
 
    Var (log Ys) = ř 
2 Var (S) +Ś2 Var (r) + 2 řŚ Cor (rS) + Var (µ)                                      (1) 
Where, Var (logYs ) stands for income inequality, S stands for educational expansion (Average Year 
of education), Var (S) stands for educational inequality (human capital inequality) and r stands for 
educational returns. Based on human capital theory, distribution of income is related to average of 
education and its dispersion (education inequality). Where, income inequality increases with 
education inequality and increase in average years of education could reduce income inequality. 
 
From equation (1), an increase in education inequality leads unambiguously to greater income 
inequality with other variables held constant. If the rate of return (r) and education level (s) are 
independent, an increase in the level of education will also leads unambiguously to a more unequal 
income distribution. But, if the covariance between the return to education and level of education is 
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negative an increase in education can reduce income inequality. An important issue to address here 
is that even though we follow Gregorio and Lee (2002) which construct a theoretical model use 
variances in derivations as a measure of inequality but in the regression analysis we rely on Gini 
coefficients. Fortunately, Milanovic (1997) shows that the Gini coefficient can be expressed as a 
function of variance2 .If we include the mean of income and the average years of education in the 
regression, the coefficient of the educational Gini should reflect the effect of a change in the 
standard deviation, since the mean is already fixed. 
  
To estimate the relationship between human capital inequality and income inequality in developing 
countries, this paper  use Gini coefficient of education to proxy human capital inequality by 
reapplying standard deviation of education because do not have the covariance in equation (1). So 
we need to assume that these reflect mostly country-specific, which we can assume to be constant 
over the sample period (the length of sample period varies per country due to the heterogeneous 
availability of survey data).The empirical model specification can be shown as follow:  
 
lnGiNij,t = β1lnGiNij,t-1 + β2lnG
h
j,t+ β3lnAYSj, + β4lnGDPj,t + β5ln GLOBALj,t +β6lnPOPj,t + ɛj,t         (2)                                                                                                                             
                                                                                                                                                                                                                                                             
Where GINI is Gini coefficient as a proxy to income inequality, Gh is human capital inequality using 
gini coefficient (human capital Gini), AYS is average years of education for the population 25 and 
over and include a few control variables such as Globalization Index, population and GDP per capita. 
Lastly ɛ is Error term and j,i represents index countries and periods.  
 
3.2 Methods of Estimation 
 
To estimate the model specification for relationship between income inequality and human capital 
inequality in 52 developing countries, this paper uses dynamic panel data procedure Generalized 
Method of Moments (GMM). GMM method could be split into two; the difference GMM and the 
system GMM (Roodman, 2006). Both have become popular and grown rapidly among researchers 
recently. The methods have been applied in studies by Holtz- Eakin, et al, 1988; Arellano and Bond, 
1991; Arellano and Bover, 1995; Blundell and Bond, 1998 among others. The difference and system 
GMM estimators are designed for short, wide panels, fit linear models with one dynamic dependent 
variable, additional controls, and fixed. The difference GMM is so-called because estimation precedes 
after first-differencing the data in order to eliminate the fixed effects.  However, the system GMM 
augments difference GMM by estimating simultaneously in differences and levels, the two equations 
being distinctly instrumented. 
 
According to Blundell and Bond (1998) in Monte Carlo simulations the system GMM estimator 
performs better than the first difference GMM estimator. It is because the first-differenced GMM 
                                                             
2 He proves that, G= 1/√3 σy /ỹ ρ(y,ry), where G denotes the Gini coefficient, is the correlation coefficient 
between income and rank. He also reports the rank correlation coefficient for a number of countries, which seem 
to be rather similar in countries with the same level of development. We make an assumption that differences in 
the rank correlation coefficients can be taken as constant in our sample period by country for fixed effect panel 
specification. 
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regressors have poor instruments in the lagged levels of the regressors. Thus, this paper we only 
applied system GMM and use the levels equation in equation (2)  was proposed by Arellano and Bond 
(1995) and Blundell and Bond (1998). Through the system GMM, the problems of endogeneity, 
measurement error and omitted variables can be addressed (Bond, et al, 2001). It is because not all 
cross country regressions concern about this problem. Besides that, systems GMM can identification 
of country-specific effects unobserved variables in cross country. To sum up, there are two important 
points of using system GMM. Firstly, the system GMM uses more instrument than the first difference 
GMM. When we use system GMM with a dataset of a small number of countries, the number of 
instrument is greater than the number of countries. Secondly, when we use a dynamic panel with fixed 
effects, the equation in levels requires a new assumption the first-differenced instruments used for the 
variables in levels should not be correlated with the unobserved country effects.    
 
This paper also test the validity of the moment conditions by using the conventional test of over 
identifying restrictions proposed by Sargan (1958) and Hansen (1982) and by testing the null 
hypothesis that the error term is not second order serially correlated. Furthermore, we will test the 
validity of the additional moment conditions associated with the level equation with the difference 
Hansen test. Besides that, AR (1) and AR (2) are tested to evaluate the validity of appropriate 
instrumentation (Arellano and Bond, 1991; Blundell and Bond, 1998). The purpose to test AR is to 
determine the error term serial correlation, as far as the assumption of nonexistence serial correlation 
of   ,   .It is important for the consistency for the estimators. If	  ,   is not serially correlated, there 
should exist negative series correlation (AR (1)) for the first stage and there is no proof of serial 
correlation in the second stage (AR (2)).  
 
3.3     Data description and sources 
This paper used a few main variables and control variables in determining the relationship between 
human capital inequality and income inequality. This paper uses other variables as control variables to 
the problem of omitted variables. The Gini coefficient is most commonly used to measure income 
inequality partly due to its conceptual clarity, easy of calculation and availability of required data. 
Based on its advantages, this paper used the Gini coefficient to measure income inequality and as a 
dependent variable. Data for Gini Coefficient index is taken from Deininger and Squire World Income 
Inequality Dataset (2009) of consumption instead of combining income and consumption indices. The 
sample includes 52 developing countries. 
 
To measure human capital inequality, this study computed human capital Gini as a proxy to human 
capital inequality for periods 2005-2010 based on average years of education. The raw data is taken 
from Barro and Lee data set updated 2010 and used model as suggested by Thomas et al. (2001). 
However, for periods 1960-2000, we used Castello and Domenech dataset (2002). They were used in 
the computed human capital Gini used Barro and Lee Dataset (2000) and computed using the same 
model from Thomas et al.  (2001). The choice of this index to analyze inequality in the distribution of 
human capital is mainly due to the fact that it is the one normally used in international comparisons of 
income distribution. There are different ways of computing the human capital Gini. Since the Barro 
and Lee data set provides information on the average schooling years and attainment levels with four 
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levels of education such as no education, primary, secondary and higher education respectively. The 
















                                                                   (3)
 
where  H are the average schooling years of the population aged 25 years and over, i and j stand for 
the different levels of education, ni and nj  are the shares of population with a given level of education, 
and x ^xi and ^xj  are the cumulative average schooling years of each educational level such as follows: 
x0=x0=0            x1=x1         x2=x1+x2         x3=x1+x2+x3                                                                                                            (4) 
 













                                                         (5)
 
 
Where x0 =  0, x1  is average years of primary schooling in the total population divided by the 
percentage of the population with at least primary education,  x2 is  average years of secondary 
schooling in the total population divided by the percentage of the population with at least secondary 
education, x3 is average years of higher schooling in the total population divided by the percentage of 
the population with at least higher, n0 is the percentage population with no education, n1 the 
percentage in the population with primary education, n2 the percentage in the population with 
secondary education, and n3  the percentage in the population with higher education. 
 
According to Bergheim (2005) and World Bank (2009), the average years of education of the 
population aged 25 to 64 is the best proxy for human capital. This measure can be defined as the year 
of formal education received on average by adults. This paper use the total of average years of 
education in three levels including average years of primary education, average years of secondary 
education and average years of tertiary education of the population aged 25 to 64.This data is taken 
from Barro and Lee data set updated 2010. The data cover the period starting years 1970-2010 with 9 
periods (1970, 1975, 1980, 1985, 1990, 1995, 2000, 2005, and 2010). The sample also includes 52 
developing countries. 
 
We also include a few control variables in the econometric estimation. One of the control variables is 
Globalization Index. Based on empirical evidence the Globalization index have a significant impact 
on income inequality (Jaumotte, et al 2008: Krugman, and Vanables, 1995; Ruffin, 2009). This paper 
used the globalization index extracted from KOF index of globalization database. The three main 
dimensions of globalization namely economics, social and political is considered and used in this 
paper. 
 
                                                             
3 This equation has also been used by Castello and Domenech (2002) and Checchi (2003) to obtain a human capital Gini 
coefficient. They used average years of education for population aged 15 years and over. 
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Another control variable used in the analysis is Gross Domestic Production per capita. Studies have 
shown that GDP per capita has positive and significant effect on income inequality and human capital 
inequality (Gregorio and Lee, 2002; Lin, 2007; Pose and Vassilis Tselios, 2009). The Gross Domestic 
Production per capita data was obtained from World Development Indicator (2009) and cover 9 
periods starting from 1970 to 2010. Total number of population can be referred to as share of GDP. It 
is also has positive and significant effect on income inequality. This data is taken from Barro and Lee 
data set updated 2010 covering over 9 periods starting years 1970-2010. 
 
4. Empirical result 
By using STATA 11.0 software to estimate the effect of human capital inequality on income 
inequality in developing countries for periods 1970-2010, the following results are obtained. 
 
Table 1: The effect of human capital inequality on income inequality in Developing countries (1970-
2010) based on System Generalized Method of Moment (GMM)  
 
Dependent variable: Income inequality (incomegini) 
 















GDP per capita (GDPC) -0.05619 -1.78 
(0.032)** 










AR(1) 0.004**  
AR(2) 0.438  
Hansen Test 0.999  
Number of Observation 416  
*      Significant p <0.01        **    Significant p< 0.05 
           AR(1) test : Significant p < 0.05 
AR(2) test and Hansen Test:  Significant p> 0.05 
Sargan Test and Hansen Test: Significant p> 0.05 
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Table 1 shows the estimated result of human capital inequality on income inequality system 
Generalized Method of moment (GMM) with twosteps. From the estimation coefficients, we can see 
that the income gini with lagged one year (Incomegini (-1)) is positive and has significant effect on 
income inequality in developing countries. It means that, the income inequality in each developing 
country is very important in influencing the current income inequality. As we expected, human capital 
inequality (Gh ) is significant with positive effect on income inequality at 5 percent level. This result is 
parallel with theoretical prediction.  Where, human capital inequality and income inequality are 
positively correlated (Fields, 1980; Chakraborty and Das, 2005). It means that, reducing human 
capital inequality can lead to reduction in income inequality in developing countries. Besides that, this 
result provides a clear cut on the sign and direction between income inequality and human capital 
inequality in developing countries using a consistent measurement for both inequalities.  
Secondly, the average years of education (AYRS) also has a significant impact on income inequality 
with negative sign at 5 percent level. It is also similar with previous studies by Knight and Sabot 
(1983), Park (1996), Checchi (2001) who found that average years of education have a strong 
negative effect on income inequality. This paper’s empirical result shows that, the higher average of 
education helps reduce income inequality in developing countries. It is clear that, the role of human 
capital through average year of education is very important and could prompt income inequality in 
developing countries. Besides that, GDP per capita is also influencing income inequality with 
negative significant at 5 percent level. This means that greater economic growth can reduce income 
inequality and vice versa. 
 
However, the effect of control variables such as globalization and total of population (25 ages above) 
on income inequality are not significant. These results are contrary with previous empirical results. 
For globalization, the more openness means, less chance in reducing income inequality in developing 
countries. The reason maybe not all developing countries have experiences external shocks as a result 
of the greater openness to trade and investment. The answer to this problem is not to reverse 
globalisation but to find ways to manage the risks introduced by greater openness. While 
globalisation should lead to greater income equality in developing countries through raising 
the wages of the less-skilled, domestic policies are likely to be the main factor leading to any 
increases in inequality. For total of population, the result of not significant with income 
inequality may be due to the measurement used, instead of the number of population we 
could use data on population growth instead. Finally, based on the AR (2), the result found that no 
error term serial correlation in the second stage, while Hansen Test proves that the instrument used in 




In this paper, we consider the role of human capital inequality and income inequality which has not 
been precisely discussed altogether in previous research for 52 countries for periods 1970-2010 in 
developing countries using consistent measurement for both inequalities. The results of this paper 
make important understanding the relationship between human capital inequality and income 
inequality using Gini coefficient and dynamic panel GMM. The analysis shows that more equally 
distributed human capital opportunities can alleviate income inequality.  As a conclusion, government 
of developing countries, policy makers and politicians need to pay attention to investment in human 
capital and distribution of human capital through increasing the average year of education as it has the 
potential to reduce income inequality. It is because most of policy decision makers do not consider 
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education as the top priorities as in the past. Human capital or Education policy is still very important 
because education could prompt both personal and national advancement. Furthermore, education 
policy is different from other social policies in that it is ex ante policy tools which can provide pre-
emptive support for the low-income. 
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